Optimization is one of the techniques used in the manufacturing sector to achieve best operating conditions, which is essential for industries to provide quality stuff at subordinate outlay. This paper aims investigation and optimization of Wire electronic discharge machine (WEDM) parameters using optimization technique i.e. Taguchi method and Fuzzy logic. Three parameters preferred are P ON (Pulse ON), P OFF (Pulse OFF), and F R (Feed Rate). L9 orthogonal array and fuzzy logic are selected to study the effect on main factors. The effect of input parameters and relationship between them to the material removal rate (MRR) and optimum surface roughness are calculated by using Taguchi method and Fuzzy logic technique.
INTRODUCTION
As per WEDM operation, a thin charged wire is held between mechanical guides i.e. Upper and lower that forms one electrode, material being cut forms second electrode. Sparks produced through electric discharge between wire and the work-piece. The cutting debris are exhausted out by the wire and the work-piece which are dipped in de-ionized fluid (American Wire EDM, Inc., 1985) WEDM is a non-conventional machining process, there is no physical contact between the electrode and the work-piece to be cut. As the charged wire makes no physical contact with the work-piece in EDM machining hence no cutting force is involved (S.G. & B.M., 2015) and eradicated all kinds of stress, vibration and chatter problems (Joshi, 2011) . The highly accurate and precise machining parts are not possible through traditional machining. Nowadays, WEDM is widely used in production of complex shaped components used in different industries such as aerospace, automobile and other industrial application ( Dongguan Lemo Precision Metal Products Co., Ltd, 2002) À_l'instant manufacturing practice is achieved by simulating the process to real conditions before manufacture. Traditional trial and error methods are being replaced by number of simulation tools. Process parameter optimization is an important criterion in machining process to achieve quality product. Taguchi method of optimizing performance characteristics of process parameter is used to achieve quality (Ross, 1996; Taguchi, 1990 ). Optimization of performance characteristics can be achieved by the Taguchi method through the setting of process parameters and reduction in sensitivity of the system performance to source of variation. As a result, Taguchi method has become a powerful tool in the design of experiment methods (Bagchi, 1993 Present work uses an efficient approach of using Taguchi method with fuzzy logic for the determination of the optimal machining parameters in the EDM process. In this work, EDM process is described, after which the experimental details of using the Taguchi method with fuzzy logic to optimize the electrical machining process to achieve high MRR (Material removal rate) and Low surface roughness (SR) are given.
Setup and Procedure
The experiment was carried out on FANUC Robocut α-1iE CNC WEDM machine. Present research work considered WEDM of AL-6351 in setting the machining parameters, particularly in rough cutting operation, the main objective is the maximization of MRR, minimization of SR.
Optimization of cutting parameters of a WEDM has been attained for aluminium 6351. An optimized value of MRR and SR has been achieved for the machining factors Pulse On, Pulse Off and Feed Rate using Fuzzy Taguchi based approach.
Aluminium alloy AL 6351 is a medium Strength alloy with excellent corrosion Resistance. It has the highest strength. Alloy AL 6351 is known as a structural alloy (Santhanakrishnan, Sivasakthivel, & Sudhakaran, 2017).
The chemical composition of the AL 6351 is given in table1. The addition of a large amount of manganese controls the Grain structure which in turn results in a stronger alloy. Taguchi Method and   725  Fuzzy Logic Technique for Al-6351 www.tjprc.org editor@tjprc.org
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The mechanical properties of the Al 6351 are listed below in table2. Light unit weight, strength 1/3rd comparable to archetypal other aluminium alloys, brilliant corrosion resistance even in the occurrence of rain and other severe conditions, high toughness and resistance to low-ductility fracture even at very low temperature and free of any ductile-to-brittle transition that has sometimes been fatal to older structures with excellent fabric ability makes it eligible for aircraft structures, manufacture of aerospace structures, superior corrosion resistance eliminates the need to paint the aluminium components, toughness eliminates concerns about brittle fracture even in the most severe arctic weather.
Setting of machining parameters relies a lot on the experience of the operators. In practice, it is very difficult to utilize the machine optimally due to its many adjustable parameters. To address this difficulty, statistically designed experiments (Savadamuthu, Muthu, Rakhul, & Jothimani, 2013) is used for investigating the effect of process parameters on MRR and SR. Finally, Fuzzy based Taguchi approach has been adopted for the evaluation of optimal process parameters. Statistical analysis of this study is done using Minitab software. All steps involved for DOE analysis is shown in heading. Rule n: if x 1 is A n and x 2 is B n and x 3 is C n then y is D n .
A i , B i , C i , and D i are fuzzy subsets defined by the corresponding membership functions with input, Figure 9 to Figure 11 . 
